Wehave pointed out the important role of proteinases in the fruiting of Basidiomycetes.
This opinion was based on our observations1} that the fruiting of Basidiomycetes such as
Lentinus edodes (Shii-take) was accelerated by the addition of carboxyl proteinase inhibitor, S-PI2) (Pepstatin Ac3), 10^g/ml).
To clarify the function of proteinases in the fruiting of Basidiomycetes, first of all, we have investigated the proteinase of L. edodes1Af5) which is the most important edible mushroom in Japan.
Wefound that: 1) The proteinase system of L. edodes was composed of three carboxyl (in culture filtrate, vegetative myceliumand fruitbody) and two metal proteinases (in vegetative mycelium and fruit-body).
2) A dramatic change of proteinase activities in the mycelium occurred when S-PI was added in the culture medium at the time of induction of fruiting.X)
3) The carboxyl proteinase in the mycelium had the highest sensitivity to S-PI among the carboxyl proteinases reported so far.5) This phenomenonis of interest concerning the promoting mechanism of fruiting by S-PI. The other carboxyl proteinases in culture filtrate4) and fruit-body5) were also characterized by their unique properties such as S-PI sensitivity and substrate specificity. In this paper, the purification and characterization of the metal proteinases in vegetative mycelium and fruit-body are described. buffer, the enzyme was eluted with a linear gradient of sodium chloride from 0.1 to 0.5m. The active fractions were concentrated by ultra filtration at 5°C. The concentrated enzymesolution was put on a Sephadex G-75 column (2.5 x80cm) equilibrated with 0.1 m Kolthoff buffer, pH 6.5. The active fractions were concentrated by ultra filtration and by collodion bag. The enzyme was put on an isoelectric focusing column containing carrier ampholyte with a pH range of3.5 to 5.0. The metal proteinase having constant specific activity of 1,01 5 (PU/absorbance at 280nm) was obtained, and its pi value was 4.2. The purified enzyme was lyophilized.
4) Action of the metal proteinases on insulin B-chain.
The reaction mixture was composed of 13.6mg oxidized insulin B-chain purchased from Boehringer Mannheim, 54.4/jg enzyme and 20ml of 20mMKolthofT buffer (pH 7.0) (substrate : enzyme=250: 1). After one hour of incubation at 30°C, the reaction mixture was immediately frozen and lyophilized. The action of the metal proteinases on the insulin B-chain was investigated using the lyophilized sample under the conditions described previously.7) RESULTS 
7) Purification
The purifications of metal proteinases in vegetative mycelium and fruit-body are summarized in Tables I and II . The overall yields were 6% (0.053mg/liter) for the proteinase in vegetative mycelium, and 20% (0.094 mg/liter) for that in fruit-body.
The purified enzymes showed a single protein band on both anodic (pH 6.6) and cathodic (pH 2.3) polyacrylamide gel electrophoresis, which suggests the homogeneous nature of the preparations (Fig. 1) .
2) Properties of the purified enzymes a) Extinction coefficient. The ultraviolet absorption spectra of the purified enzymes were determined in 0.1 m Kolthoff buffer, pH 6.5. The extinction coefficients of metal proteinase in vegetative mycelium and fruit-body at 280nm, E\*m, were ll.4 and 7.66, respectively.
b) Molecular weight. The molecular weight of these enzymes was estimated from the elution volume on Sephadex G-75. The molecular weights of metal proteinases in vegetative mycelium and fruit-body were 45,000 and 40,000, respectively. c) Aminoacid composition. The results of Electrophoresis was done under the following conditions. pH 2.3: 5mA for2hrat 5°C, 7% gel. pH 6.6: 5mA for 1hrat 5°C, 7.5% gel.
amino acid analysis of enzymes are given in Table III . Assuming that the molecular weights are 45,000 and 40,000, the enzymes in vegetative mycelium and fruit-body, would The enzyme in fruit-body was stable at temperatures below 40cC and completely lost its activity at 55°C. Thus, their lability with temperature was most interesting. As shown in Table IV , both of the enzymes in vegetative mycelium and fruit-body were strongly inhibited by EDTAand Talopeptin8) (MK-I, a metal proteinase inhibitor), which are specific inhibitors of metal proteinases.
3) Action of the metalproteinase on insulin Bchain As shown in Fig. 2 , the digests obtained by incubating oxidized insulin B-chain with metal proteinases in vegetative myceliumand fruitbody as described in Materials and Methods were separated into 9 and 8 peptide fractions, respectively. The amino acid compositions and N-terminals of these peptide fractions were determined. Summarized data of the analytical results are listed in Tables V and VI for the Phe-Phe bond.
DISCUSSION
In this paper, the purification and some properties of metal proteinases from vegetative mycelium and fruit-body of Lentinus edodes are described.
As summarized in Table VII , the molecular weights and isoelectric points of the metal proteinases in vegetative mycelium and fruitbody were 45,000, pH 5.3, and 40,000, pH 4.2, respectively. These enzymes were most active around pH 7.5 toward hemoglobin, and pH 7.0 toward casein, and their activities were strongly inhibited by EDTAor Talopeptin.8) These enzymes were characterized by their extremely lability with temperature. Both en- The values give the relative rates for the total hydrolysis.
Talopeptin, in the medium of F. velutipes (Fig.   4 ).
In conclusion, the metal proteinase in vege- Photographs were taken 38 days after inoculation.
tative mycelium, which is important in fruiting, did not exhibit any distinguishable difference as compared with the usual microbial metal proteinases, except for its extreme lability.
Nowthat we have succeeded in characterizing every proteinase in Lentinus edodes, however, a complete explanation of the function of proteinases in the fruiting of Basidiomycetes is still lacking.
